ABSTRACT: Foraging success affects reproductive output in sea turtles, and is therefore an important factor to measure in order to understand population dynamics. During 2010 and 2011, we used satellite telemetry to track the at-sea behavior of 20 post-nesting loggerhead turtles Caretta caretta from Rethymno, Crete, Greece. Nineteen transmitters provided location and dive data throughout the turtles' migration towards their foraging grounds and the transition into foraging behavior. We identified 3 foraging regions: (1) 9 turtles migrated southwest towards the North African coast, with 8 concentrated in the region of the Gulf of Gabès, Tunisia; (2) 6 turtles migrated north towards the Aegean Sea; and (3) 4 turtles did not take long-distance migrations, instead remaining resident within the waters of Crete. Two fitness proxies were associated with differences in post-nesting strategies. Turtles foraging in northern waters had significantly larger curved and straight carapace lengths and clutch sizes than turtles foraging near Crete or Africa. Those differences reflect the disparity in benthic prey abundances among the 3 regions. The Aegean had a higher abundance of macrobenthic fauna than the other 2 regions, and the Gulf of Gabès had an increased level of eutrophication. Deterioration of the aquatic resources in the Gulf of Gabès region may be a contributing factor in the observed steady decline in clutch size and total nests per season in 2 critical nesting beaches for loggerheads in Greece.
INTRODUCTION
Each species requires access to resources to fulfill its ecological role. These resource requirements range from food availability, to adequate climate, predator avoidance, and success of offspring development. Seasonal fluctuations in resource availability may be the driving force for long-distance migrations displayed by many species, including whales, birds, and sea turtles (Corkeron & Connor 1999 , Boyle & Conway 2007 , Morreale et al. 2007 ). Sea turtles are the only reptiles to exhibit long-distance migrations over thousands of kilometers (Plotkin 2003) . Starting as hatchlings, they emerge from nests and instinctually swim directly to the open ocean (Lohmann et al. 1997) . After residing in large oceanic gyres, juvenile sea turtles move to common foraging grounds of their adult counterparts (Musick & Limpus 1997) . As adults, sea turtles migrate throughout the remainder of their lives to and from areas of breeding and foraging (Limpus et al. 1992) , exhibiting a high level of foraging and nesting site fidelity over multiple years (Broderick et al. 2007 , Casale et al. 2013 .
Availability of resources can also affect more than the requirement to migrate. Resource availability can constrain energy budgets that will in turn influence body size (Wikelski & Thom 2000) and reproductive output (Limpus & Nicholls 1988 , Solow et al. 2002 , thereby affecting the population dynamics of the species (Jenouvrier et al. 2005 , Wallace et al. 2006 . Marine iguanas Amblyrhynchus cristatus, for example, shrank by as much as 20% within 2 yr due to low food abundance (Wikelski & Thom 2000) , while Adélie penguins Pygoscelis adeliae that demonstrated higher foraging efficiency also exhibited higher breeding success (Lescroël et al. 2010) . Sea turtle reproductive output is influenced by foraging success (Wallace et al. 2006 , Saba et al. 2007 , 2008a ,b, Bailey et al. 2012 . In this context, a successful forager is one that expends minimal energy foraging with optimal gain, thus allowing for more energy to be expended on life history characteristics resulting in the highest reproductive output. For example, higher foraging success in leatherback turtles Dermochelys coriacea leads to larger clutch sizes and shorter remigration intervals (Wallace et al. 2006 , Saba et al. 2007 , 2008b , Bailey et al. 2012 .
In the Mediterranean Sea, loggerhead turtles Caretta caretta are typically smaller than their Atlantic counterparts, and Tiwari & Bjorndal (2000) suggested that this is due to the limited availability of high-quality nutrients in the region. Additionally, within the Mediterranean loggerhead population, there is a carapace size and clutch size dichotomy based on foraging area, with turtles feeding in northern waters being larger and producing larger clutch sizes than their southern counterparts (Zbinden et al. 2011 , Schofield et al. 2013 , Cardona et al. 2014 . Loggerheads forage on a wide variety of benthic animals, especially on slow-moving invertebrates (Godley et al. 1997 , Casale et al. 2008 , Lazar et al. 2011 . Throughout the eastern Mediterranean Sea, loggerheads forage primarily on mollusks, crustaceans, and echinoderms (Godley et al. 1997 , Casale et al. 2008 , Lazar et al. 2011 . We combined these foraging data with the abundance of benthic prey from common foraging sites to determine a mechanism driving the dichotomy in fitness between loggerheads that migrate to different feeding areas.
Although previous studies in the Mediterranean have identified fitness differences between nesting populations of loggerheads, limited research into the drivers of these differences has been undertaken. Schofield et al. (2013) identified (from 65 tracked turtles, males and females, breeding near Zakynthos, Greece) that loggerheads foraging in higher latitudes in the eastern Mediterranean had a generally larger curved carapace length than those foraging in southern latitudes. Schofield et al. (2013) speculated that this relationship was due to the higher prey species richness found in northern foraging grounds. A similar telemetry study incorporating both body size and clutch size, conducted on the rookery of Zakynthos (Zbinden et al. 2011) , found that loggerheads foraging in northern waters (Adriatic Sea) were on average 2.9 cm longer and produced clutches of 11.6 more eggs than those that migrated south to Tunisia. However, that study did not describe a mechanism responsible for that dichotomy. Cardona et al. (2014) sampled from 8 rookeries in the eastern Mediterranean Basin and found that adult females nesting primarily in western Greece and foraging in the Adriatic Sea or northern Ionian Sea had higher clutch sizes than those foraging within the Cretan continental shelf, the Levantine Basin, or the southwestern Ionian Sea adjacent to the Gulf of Gabès region. Cardona et al. (2014) suggested that this was related to higher primary productivity in the Adriatic and northern Ionian Seas compared with the other foraging sites. However, primary productivity does not necessarily translate into higher secondary productivity of benthic macroinvertebrates (see below). Similar trends have been reported for other loggerhead populations globally. For example, in Japan, adult female loggerheads foraging in the nutrient-poor oceanic environments are not only smaller, but also have 2.4 times less cumulative reproductive output than benthic foragers (Hatase et al. 2013) .
We hypothesized that the trend in fitness differences for turtles in the eastern Mediterranean reflects the different prey resources of each foraging ground. Our data also suggest that since adult loggerheads throughout the eastern Mediterranean use the benthic environment for foraging, the differences in fitness parameters of subpopulations residing in different foraging grounds are a proxy for nutrient value and abundance of benthic species from those regions.
In order to identify post-nesting behaviors and key migratory pathways and foraging sites for turtles nesting in Rethymno, Crete, Greece, we deployed 20 satellite transmitters on post-nesting loggerheads. We also used 2 proxies of fitness, viz. carapace size and clutch size, to compare differences in groups exhibiting different post-nesting strategies (Wallace et al. 2006 , Zbinden et al. 2011 .
MATERIALS AND METHODS
We carried out the study in collaboration with ARCHELON, the Sea Turtle Protection Society of Greece, during the sea turtle nesting seasons of 2010 and 2011. Between June and July of each year, we patrolled nightly, looking for nesting females, a total of 2 km on the 2 easternmost sectors of the nesting site at Rethymno, Crete, Greece (35.385°N, 24.590°E). These sections of beach have historically been patrolled by ARCHELON and have the highest density of nesting activity. Once a turtle was encountered, we waited for completion of egg laying and then measured carapace size. We then determined each turtle's current reproductive status with a portable real time ultrasound (2010: Aloka SSD-500, 2011: Sonosite 180 Plus) using comparable methods described by Rostal et al. (1996) and Blanco et al. (2012b) . We scanned 1 ovary and oviduct at a time by placing the ultrasound probe in the inguinal region above the hind flipper (Blanco et al. 2012b ). The absence of maturing follicles in the ovary suggested that the female had just deposited her final nest for the season and would soon depart for her foraging grounds, making her suitable for our study.
Satellite transmitters
We used a tethering method, which provided a rapid processing time, extremely low hindrance and restraint to the turtle, low impact to the carapace, and extremely low level of drag compared to any direct attachment methods to the carapace (Logan & Morreale 1994 , Jones et al. 2011 .
We followed a procedure developed by Morreale et al. (1996) , Morreale (1999) and modified by Blanco et al. (2012a) to deploy the satellite transmitter to a sea turtle using a tether. First, we cleaned 1 of the 2 supracaudal scutes with 70% alcohol solution and then made a small circular incision 5 mm in diameter. The incision was cleaned using a topical antiseptic solution before inserting sterilized surgical tubing so as to prevent friction from the tether that would abrade the carapace. We used 400 lb test monofilament fishing line for the tether, passed it through the rubber tubing, and secured it with 2 buttons made of strong high-density plastic on the dorsal and ventral side of the carapace. The purpose of these buttons was to inhibit contact between the tether and the carapace. Additionally, the button spread the force of the transmitter pulling on the carapace, thus reducing its pressure and further limiting the impact of the attachment. The tether was adjusted to a length between 15 and 25 cm so as to ensure that it would not be entangled in the front flippers, which could interfere with the turtle's swimming and/or buoyancy in the water. All connection points were corrodible so that they would break away soon after the transmitter's battery life was depleted. The entire attachment process for 1 transmitter took less than 15 min.
We obtained location and dive data for post-nesting female loggerheads using pop-up archival satellite transmitters with opportunistic transmissions. We used Wildlife Computers tag models Mk10-PAT for 19 turtles and Mk10-AF (with Fastloc GPS capabilities) for 1 individual. The transmitters weighed 115 g and had a buoyancy of ~36 g.
Fitness proxies
We measured curved carapace length (CCL) from the nuchal notch to the tip of the supracaudal scute and measured curved carapace width (CCW) from the widest points of the carapace. To take the straight carapace length (SCL) and width (SCW) measurements, we used calipers and measured from the same locations as done for the curved measurements. Measurements were made to the nearest 0.5 cm. We also checked for scars and lesions on the carapace and flippers.
To determine clutch size, we used excavation data obtained from all known nests deposited by the turtles we tracked. Excavations were conducted 10 d after first hatching occurred and were performed following a protocol set forth by ARCHELON (Margaritoulis 2005) . Nest contents were sorted into categories of hatched eggs, unhatched eggs, and hatchlings. Total clutch size was calculated as the sum of the hatched and unhatched eggs.
Turtle 11 was not included in carapace length or clutch size comparisons due to a lack of comparable data. This turtle had healed injuries to posterior marginal scutes, making length measurements impossible, and its monitored nest was partially lost to the sea prior to being excavated.
Statistical analyses
We compared clutch sizes and carapace sizes of turtles foraging in each region using an analysis of covariance (ANCOVA) and a 1-way ANOVA. The ANCOVA was used to determine whether clutch size was significantly related to body size, while the ANOVA was used to identify significant differences in fitness metrics between regions. For all analyses, we used a significance level of α = 0.05. We performed all statistical analyses in R (R Core Team 2015).
Benthic assessments
We compiled benthic assessments of the Aegean Sea, the sea around Crete and the Gulf of Gabès region from Karakassis & Eleftheriou (1997) The benthic environment around Crete was sampled from 148 stations, ranging in depth from 40 to 200 m (Dimitriou et al. 2012) . Sixty-seven stations were < 40 m; 42 stations were between 40 and 100 m, and 39 stations were between 100 and 200 m (Dimitriou et al. 2012 ). In the Aegean Sea and within Cretan waters, samples were taken from 21 stations at < 50 m (Dimitriou et al. 2012) . At each station, the benthic environment was sampled using a 0.1 m 2 top-opening Smith-McIntyre grab (Karakassis & Eleftheriou 1997) . Samples were then sieved over a 0.5 mm mesh (Karakassis & Eleftheriou 1997) .
From the results of these benthic assessments, we calculated abundances (ind. ha −1 ) of mollusks, crustaceans, and echinoderms. We selected prey species based on loggerhead diet studies in the Mediterranean Sea conducted by Godley et al. (1997) , Casale et al. (2008) , and Lazar et al. (2011) . 
RESULTS
We received location, dive and temperature data from 19 of the 20 transmitters through the postnesting migrations of the turtles (Table 1 ). The 20th transmitter stopped functioning within 2 wk of deployment. These turtles exhibited 3 different post-nesting migrations (Fig. 1) . Nine individuals (Turtles 1−9) traveled southwest towards the North African coast, with 8 of them eventually settling in the Gulf of Gabès region of Tunisia and the ninth maintaining residency along the northeast coast of Libya. Six turtles (Turtles 10−15) traveled north into the Aegean Sea, and 4 turtles (Turtles 16−19) remained within the waters of the Cretan continental shelf.
The overall average (± SD) CCL for the 18 turtles whose fitness proxies could be measured was 82.3 ± 4.4 cm, ranging from 75.0 to 91.0 cm, and the average SCL was 78.4 ± 4.7 cm with a range of 71.0 to 87.0 cm. One-way ANOVA revealed significant differences between CCLs (F = 6.9, p = 0.007, df = 17) and SCLs (F = 6.0, p = 0.01, df = 17) for turtles from each foraging region (Fig. 2) . Turtles that migrated to the Aegean Sea (n = 5) were the longest, those that migrated to the African coast (n = 9) were the second longest, and turtles that remained resident in Crete (n = 4) were the shortest. There was also a significant difference in SCW between the turtles that migrated to the different areas (F = 3.5, p = 0.05, df = 18), but no difference in CCW (F = 2.7, p = 0.09, df = 18). The average SCW was 57.0 ± 2.4 cm with a range of 51.5 to 61.0 cm. The overall average CCW for the 19 turtles was 72.5 ± 2.9 cm, ranging from 66.0 to 77.0 cm. Turtles that migrated to the Aegean Sea (n = 6) had the widest SCW, those that migrated to the African coast (n = 9) had the second widest, and turtles that remained resident in Crete (n = 4) had the narrowest SCW.
We also found significant differences between clutch sizes from nests laid by turtles exhibiting each migratory strategy (F = 6.4, p = 0.005, df = 32). The largest clutch sizes occurred for turtles that traveled to the Aegean Sea (n = 9), while those that stayed near Crete (n = 6) or traveled to the African coast (n = 18) had much smaller clutch sizes. The overall mean clutch size for all known nests of these monitored turtles (n = 33) was 107 ± 22.1 eggs (mean ± SD) with a range of 67 to 150 eggs.
The ANCOVA indicated that clutch sizes were not significantly related to body size (SCL: p = 0.2, df = 31; CCL: p = 0.2, df = 31; SCW: p = 0.6, df = 31; CCW: p = 0.5, df = 31). As a result, body size was a not a good predictor of clutch size.
In the Gulf of Gabès region, El Lakhrach et al. 
DISCUSSION
Loggerhead nesting in the Mediterranean Sea occurs primarily in Greece . Major foraging locations are in the Gulf of Gabès region of Tunisia and in the Adriatic and Aegean Seas , with loggerheads tracked in this region showing a very high level of foraging site fidelity (Broderick et al. 2007 , Casale et al. 2013 . Despite long-term protection of many loggerhead turtle nesting beaches in Greece, some nesting populations continue to decline (Margaritoulis et al. 2009 . One population of particular conservation concern is the third largest nesting population in Greece, located at Rethymno, Crete. This population is an important component of gene flow be tween western Greek and more eastern Mediterranean nesting populations (Carreras et al. 2007 ). De spite the importance of Rethymno, very limited research has been done there. Beyond the efforts centered on beach protection and flipper tagging, only 1 satellite transmitter was previously deployed on a single nesting turtle . Our data added another 19 turtles.
Loggerhead turtles that we tracked migrating from Crete to 3 areas of the Eastern Mediterranean Sea differed in size and reproductive output. These fitness comparisons for turtles of different foraging regions were similar to those reported in previous studies (Fig. 3) . However, the causes for these differences are not known. We believe that they are due to differences in benthic productivity in these regions. The Eastern Mediterranean basin is among the most oligotrophic areas in the world (Lampadariou & Tselepides 2006) , and Greek loggerheads are much smaller than their Atlantic and Pacific counterparts . However, net primary productivity is unusually high on the eastern coasts of Tunisia, specifically in the Gulf of Gabès region (Drira et al. 2008 ). The high level of primary productivity is not reflected in the benthic prey abundance. Instead, it is due to high levels of anthropogenic inputs from major coastal cities like Gabès and Sfax that have led to a constant state of eutrophication in these waters (Drira et al. 2008 ) that does not translate into increased secondary productivity.
The Gulf of Gabès region is heavily exploited by a variety of fisheries, with an absolute annual catch of 43 000 t, compared to 19 600 t in the Aegean Sea (Hattab et al. 2013) . When compared to the northern Aegean fisheries, the fishing strategies are similar in both ecosystems; however, the efficiency of the fishery in the Gabès region is lower than that in the Aegean Sea and also lower than that in the Adriatic Sea (Tsagarakis et al. 2010 , Hattab et al. 2013 ). This 236 Fig. 2 . Relationship between fitness proxies (clutch size and carapace length) and foraging sites of loggerhead turtles Caretta caretta for the 3 migratory strategies. Horizontal bars = median; box = 50%; whiskers = range of observations within 1.5 times the interquartile range from the edges of the box; circle = observations farther than 1.5 times the interquartile range low efficiency, combined with fishers exceeding the optimal fishing effort and the maximum sustainable yield, has led to a 25% decline in fish production since the 1980s in the Gabès region (Hattab et al. 2013) . These substantial fisheries impacts to the ecosystem of the Tunisian shelf, combined with the high levels of eutrophication, may play important roles in reducing the overall prey species available for loggerheads in the region (Turki et al. 2006 , Ben Brahim et al. 2010 , Hattab et al. 2013 . Although the sampling techniques for the benthic species abundances were not directly comparable (Jørgensen et al. 2011) , i.e. trawls in the Gabès region vs. grabs in the Aegean and Cretan regions, the results, when combined with overall ecosystems assessments, provide insight into the variations between the 3 regions in terms of prey abundances. Foraging regions have been linked to body sizes in turtle populations (Saba et al. 2008a,b) , and typically, loggerheads that forage farther offshore, in lownutrient pelagic waters, tend to be smaller than their nearshore benthic foraging counterparts (Hawkes et al. 2006 , Hatase et al. 2010 , 2013 , Reich et al. 2010 , Eder et al. 2012 ). However, this does not seem to be the case at the foraging site within the Gulf of Gabès region. When comparing the sizes of the 8 turtles that traveled to this region, the 4 that foraged > 40 km from shore (CCL mean ± SD: 83.9 ± 2.4 cm; SCL: 79.9 ± 2.2 cm) were longer on average than the turtles that resided close to shore (CCL: 80.8 ± 0.500 cm; SCL: 77.3 ± 1.2 cm). In addition, mean clutch sizes for those loggerheads foraging offshore of the Gulf of Gabès region (n clutches = 11, mean ± SD = 101 ± 19.0 eggs) were larger than those remaining nearshore (n clutches = 6, mean ± SD = 92.0 ± 15.2 eggs). Although there were relatively higher levels of chlorophyll a nearshore (130 ng l −1 ) than farther offshore (30 ng l −1 ) (Drira et al. 2008) , the higher level of harmful algal blooms along the coastline (Bel Hassen et al. 2008) reduced the transfer of energy up the food chain to the benthic macroinvertebrates that provided food for loggerheads.
The Gulf of Gabès region is characterized as having an extended continental shelf area, and as such the offshore turtles are still able to forage in the benthic environment, unlike the smaller oceanic foraging loggerheads described in previous studies, as these are pelagic foragers (Hawkes et al. 2006 , Hatase et al. 2010 , 2013 , Reich et al. 2010 , Eder et al. 2012 . Turtles residing offshore of Tunisia primarily foraged in waters with a maximum depth of 50 m (~80% of dives were within a depth of 50 m, and 90% were within 75 m) and stayed within a much smaller horizontal range than the oceanic foragers described by Hawkes et al. (2006) . In addition, the turtles foraged much closer to the Strait of Sicily, where the waters were more directly affected by currents traveling west to east. This may be a contributing factor towards maintaining more mixed and less eutrophic environmental conditions.
Trawl studies indicate that the waters of the Gulf of Gabès region with a maximum depth of 60 m have a much higher macrobenthic species abundance than the deeper waters (< 60 m: 1700 ind. ha (2008) commonly found sea grass within the gut and feces of benthic foraging loggerheads from Tunisia. However, due to the influx of anthropogenic waste, these sea grass beds are quickly degrading, with a decline in shoot density and an increased presence of large areas of dead meadows (Ben Brahim et al. 2010 , El Lakhrach et al. 2012 ). Furthermore, nearshore benthic assessments north and south of Gabès City indicate that species abundances tend to be higher as the distance from direct anthropogenic inputs increases (Tlig-Zouari et al. 2009 , Rabaoui et al. 2010 , Derbali et al. 2012 . As a result, the inshore prey quality may be much lower than offshore due to the increased levels of industrial and municipal runoff.
The turtles that remained near Crete were generally smaller than the Aegean group, and this probably was also due to a general lack of prey in the area. The waters of Crete are more oligotrophic than the Aegean, and have lower benthic macrofaunal density and biomass than other ecosystems at comparable depths throughout the world, including environments with sea turtle foraging (Karakassis & Eleftheriou 1997) . Specifically, the Cretan benthos (from 0 to 50 m depth) contains only ~62% of the amount of prey items per m 2 as compared to the Aegean Sea (Dimitriou et al. 2012) . Also, the benthic environment around Crete is more limited, as the continental shelf is particularly narrow, extending at most only 13 km from shore (Karakassis & Eleftheriou 1997) , while the shelf extends over 200 km from the shore in the Gulf of Gabès region and over 300 km in the Adriatic. This was reflected in the dive data, as the Cretan turtles spent more dive time below 50 m than the long-distance migrants (Crete: 15.5% of dives and 20.9% of dive time deeper than 50 m; Africa: 6.5% of dives and 5.8% of dive time; Aegean: 3.9% of dives and 6.2% of dive time; Patel 2013). In addition, the macrobenthic fauna abundance around Crete drops by approximately 75% and 85%, respectively, as the depth increases from < 50 m to 100 m and to 200 m (Tselepides et al. 2000 , Dimitriou et al. 2012 . The turtles tracked in all regions never dove beyond 200 m in depth (Patel 2013) . Furthermore, the Cretan turtles were significantly less active during foraging behavior (fewer dives per sample period) than both the Tunisian and Aegean turtles (Patel 2013) , another potential indication of a lack of food availability, given that a reduction in foraging activity occurs in marine animals during times of reduced food availability (Sogard & Olla 1996 , Wikelski & Thom 2000 .
It is important to understand why the Aegean Sea is home to the most fecund turtles. Although this sea is considered oligotrophic, there is a constant input of cold, low-salinity and high-nutrient water from the Black Sea that displaces the warm, hypersaline waters traveling north along the Turkish coast (Lampadariou & Tselepides 2006) . With this increased level of mixing, this region supports some of the highest species richness of fish and invertebrates for the entire Eastern Mediterranean . Furthermore, the Aegean Sea is characterized as having a much higher macrobenthic species abundance (specifically ind. ha −1 of mollusks, crustaceans, and echinoderms) than Cretan waters and the Gulf of Gabès region (Abelló et al. 2002 , Belcari et al. 2002 , Karakassis & Eleftheriou 1997 , Dimitriou et al. 2012 , El Lakhrach et al. 2012 .
Overall, it appears that the quality and abundance of prey in the northern Mediterranean waters, the Aegean and the Adriatic Seas, play a critical role in maintaining larger and more fecund turtle individuals. Zakynthos Island, in western Greece, hosts the largest nesting population in the region, with turtles migrating from the Gulf of Gabès region as well as the Adriatic and Aegean Seas (Margaritoulis 2005 , Zbinden et al. 2008 , Schofield et al. 2013 , Luschi & Casale 2014 . Considering the increasingly eutrophic conditions of the Gulf of Gabès region, it may be expected that overall clutch sizes at Zakynthos and Rethymno will decrease.
As of 2002, there was no indication of decreasing average clutch size for Zakynthos Island (Margaritoulis 2005), even though satellite telemetry and flipper tag data suggest that the Gulf of Gabès region is home to 28 to 44.4% of the females nesting in western Greece , Zbinden et al. 2011 , Schofield et al. 2013 . Based on telemetry and flipper tag data, it appears that 28.6 to 47.4% of loggerheads nesting in Rethymno forage in the southern waters, and the overall annual number of nests continues to decline (Margaritoulis et al. 2009 ). In the Gulf of Gabès region, the influx of industrial runoff began in the 1970s and the first occurrence of harmful algal blooms occurred in 1989 (Turki et al. 2006) . Casale et al. (2011) identified that loggerheads nesting in the Mediterranean take between 23.5 and 29.3 yr to reach sexual maturity. As a result, reproductively active female turtles currently nesting may be some of the first to be showing signs of decreasing reproductive fitness, as expressed in reduced total output, especially given the fact that sea turtles have been shown to be affected by limited food availability (Wallace et al. 2006 , Saba et al. 2007 , Chaloupka et al. 2008 . Several steps should be taken to ensure the survival of the loggerhead nesting populations of Greece. For example, the reduction of anthropogenic inputs (industrial runoff, sewage, and fertilizer) in the Gulf of Gabès region could help improve the quality of the benthic environment in an area where close to 40% of nesting females from Greece forage. As global temperatures climb, the impacts of eutrophication are expected to increase, with harmful algal blooms occurring at higher rates (Edwards et al. 2006) . Furthermore, an increase in light attenuation caused by algal blooms will severely reduce the presence of the sea grass beds critical for the survival of benthic invertebrates (Lloret et al. 2008) . Another conservation concern is the improved protection of the northern foraging turtles, as they are important in helping sustain higher reproductive outputs. Sea turtles foraging in the north, regardless of size, were able to produce larger clutch sizes on average. As a result, this population could help balance the reduced reproductive output of the non-migrants and the females foraging in the south.
Further research is required to help improve our understanding of this dichotomy in fitness. A more complete assessment of fitness parameters (remigration intervals and nests per season) would be useful in determining whether the turtles with the various migratory strategies are in fact nesting at different frequencies depending on clutch size or migration distance. This increased understanding could be used to prioritize and focus conservation efforts. For example, if the Cretan turtles, with their lack of migration, are in fact nesting yearly, their lifetime reproductive output may match that of the turtles foraging in the north. Furthermore, the Aegean turtles are on average ~1000 km closer to the nesting beach than the long-distance migrants to Africa, thus they may also return to nest more frequently. This in turn could focus the reason for the reduction in nesting output in Rethymno to the reduced foraging success of the turtles residing specifically along the North African coast. As has been demonstrated previously, this African region is critical for juveniles (Casale et al. 2008) , post-nesting females (Broderick et al. 2007 , Zbinden et al. 2008 , Patel 2013 , and postreproductive males (Casale et al. 2013 , Schofield et al. 2013 during foraging and overwintering alike. 
